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Boor *itle: Iufectious and Invasive Diseasee of Horses, Selkhozgls,
Yoscow, 195l; 558 p.

Ve Mo Le\;ca.r eva

Extract: Infecticus Encephalomyslitie. p. 269=230.

\;Infectious encephelomyelitis (IEN) of horsee is an acute infectious
dieeose, It is caused by & neurotropic filterable ¥irue end is sccom
panied by a disruption of the activity of the nervous system, jeundice
of the mucous membrenes and with & distinctly expressed paresis of the
gaetro-intestinsl tract, This iliness is observed as an enzootic of
sporadic caces and very seldom as an epizootic.

HEISTORICAL referonces: A disesse of horeses with signs of affection
of the contral rervous system has been known for a long time. Separate
data on this {llness are encountered i. lifer:ture ol the 18th century,
P. M. Makerov published data on the significant distridution of this inp-
fwction in the periocd 1900-1912 in various provinces of Ruseialld, Accore
ding to the matorial of the horse-breeders of the Nopthern Kavimg, it
was noted in 1902 and then repeated iiself after 3»5 years until 1939,

In regerd to the etiology of this 1llness there were many varlous
suppositions made, Bannikov, Naimov and Sidorov regarded it as & fode
der poisoning.

The greatest attention to the study of IEM was appropriated in the
period 1925-1936, Expeditions consisting of epizootologlsts, bacteric-

logists, pathologo-enatomists,, ciinisists and other specialists expres-

sed different points of view on the etlology of this disease on the basis

of the date obtained, ‘Thug, one of the expeditions, in the orzanization
of which were included the presidents of Sclentifio~-Kesearch Institutee

cf the Uiraine, reported that Spirochasta, which according to the sup-

rosition of the comuission was the agent of the illnese, was found in the
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spinal fluld of horses which had been 1ll and died from a meningo-ilke
dicease{!TD)s Thie supposition of the Ukvalne sxpedition was not cone
firmed during a later more accurate siudy. 3. N. Veshelsarki and other
suthors proved that this Spirochaets wes sezily detects” iz the splnal
fluid of healihy horues as well, and in otner animels, and théerefore canw
cot play any eticliegical of apsciflic role,

Tho un~based opinlong of various zuthore cn the ceues of the diseass
were quicxly rejected, which etipulated the eppearance of new points of,
view, and consequently, new trends in the study of the stiology of LE¥

A Russiean scientist, Do I, Ivanovski, corrsctly spprosched the etuly
of filtdrable viruses 50 years age. KEis diecovery of the filtgrable virug
of the mosalc disease of tcbacco served as ths start of the study of the
nature of filtdredle virumes. FHe developed the method which has been ac-
cepted for the study of filt[rable viruses which canse diseasss in man
and animals,

S. N. Veshelesski, uzing the methed of studying fiitﬁrab&e viruses
and infecting cats with patholcgical matsrizl from dead borse, issiabed
e filtfrable virus and proved its eticlogical importance, I. @ Leven-
berg, using tnis sane method, obtained poeiiive resulta during infecting
of rabbite. Thess two tests asrved as evidence of the virus natuxs of
diseages,

A proper name wan obtained with the establishment of the etioloegy
of the disease--infectious encephalomyelitis of horees{IEM),

Iiseases of horwves with an affection of the centrel narvous system
are encountered an almost all couniries.

We will set here a short discriptioc nof sncephalides of an infectious
nature which are cbeerved various countries,

TH1 BQENA diseans was first discrided in 1878 in Saxeny(central Cor-

many), in the Borna rcglon, frow whers it got its nawe,
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kqu) Trhe agent of the encephalomyeiitis of horses in Germany was studied

by Tsvik and regarded as & filtgrable virus., The iliness progresses in
an acute or sub-acute form and is terminated moet often with the death of
: the anlmel, Of leboratory animsle, rabbits are susceptable to the virus,
The latter alwnys becoume 11l during injection of psthological material

i jzto them intracerebrally or subduraliy. OGuinea pige, rats and wonkies

are also sensitive to the virus, The incubation period lasts from 28 to
L% days, and more, the illness last 10~14 days ordinarily. Horses con=
tect the disease in the rural areas only.

4 poriodicity of outbreaks is ncted, they repeat themselves after

SIS

several years, The Borna disease is registered in the spring-summer per-

iod. The sources and pathe of in.ection are not definate. The consider | i}f;

it s M i N e ran

that the virum can be tsolnted {rom toe mallva, noesal micous and urlne,

¥
Q Tha patha of Infection, ae aoma anthors enppose, asn be the micona menm AR

sranes of the nose and mouth cavity; the poseibility of the penastration

of the virus through the digestive tract is not excluded, The possibi-

lity of infecting animals by megns of direct contact hee been proven, Cn
the basis of the lengtﬁ;to ten years) stability of the virus in a dry state,
l rany authore consider the diesease to be a ground infectdon,

In the horses, at tae start of the infection, there are observed nere
voues appearancss which develop slowiy, by their character completely dif=-

| ferant ond une~constunt, The disense 1s often accompanied by paralysis of : 1“

the bipe, eyelids, tongue aud gullet, Defecation s noted, constipation

iatsrchanges with diarrhes, A light colic 1e also noted,

The death-rate of horses during the Borna direase i3 very haigh(from
L (5 to 30%)e During dissection po pathologoanatouwlc vuriations ars aoted, i

C::} Fietologic studies alwaye disclose very characteristic changes in the
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Azcor horn and in the other sections of the brain: perivasculer infiltra-
tion, corsisting of plasmetic and lymphoid celle, proiiferation of the
canglios cells, In the auclel of the ganglios cessl there are noted in-
tranuclear acidopiilic incerporations, without atructure, usually surrounced
by ligh thin rims’ .est bodies). The incorporei.ons cre easily differ .-
tisted from the Negri corpuscies(bodies), which are distriduted not in the
nuclei, but in the cytoplasma and possess a basophilic structure.

Accoraing to ceriain clinicel signs the Borua dicesse is reminescent
of the rarely encountered in our country IEM of horses, The distinctive
signe ¢f the Borna diseasei.are the dnrativity of the disease(from 3 to
2k days, serdom to H weeks), weak lctarus of the mucous memdranes, I°
the surviving horees there is often observed an a: r-offoct, affection
of the nervous system {epileptic fita, poresis, denervation of cortain
mreclen, dintortion of vistoen, ele.),

¥NZOOTIC encephalomyelitis of norses in France is obaerved mainly as
sporadic cases, It is insufficien:.y studied,

Mussiu and Marshan diecribed wn emzootic outbresk, They observed 15
sick animale, of which § fell, Ac.ording to theses authore, the iliness
has & severs course, lasts from 20 hours to 6§ days, Rabbits, which are
infected intracerebraily and intramuscularly with a drain suspension from
s dead horse, are susceptable to the virus, Tre incubation period during
infection with a virus fixed for raebbite is 3-¢ .ays, During dissection
there is always noted an enlurgment o’ the spleen, general septicemia with
parenchymatous veriations in the liver and kidneys., In the bdrain duricg
histoiogical studies, besides the variations which indicate encephaipuyeiitis,
there are observed hemorrhages. Incosporations of Joest Vodies are not
disciosed,

Infections of horses with IEM have been established in Japan &lso.
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According to the data of Emota and Kando, it is caused by twe types of
virus: ons simiilar to the Borna virus, and the other with the American
westorn variant of en.ophalitis virua,

There are data which indicate distribution of the IEM of borses in
Finland, Runninia and Czockoslovekda,

AMERICAN FNCEPHALITIS. In 1931 meyer, Oering and Govit, during study
of an acute form of encephalitis which ime encountered in the USA,isolated
a filterahle virus from the brain tissue of an ailing L..:. and datermined
it to b~ the agent of the disease. Later worka established that there are
two variants of virur in America~-vastern and westeru.

il 21330 BIR wua vikov chowed that a virus igolated = Venozuela differe
from the eastern and western variauts of virus, The western and eastern

viruses differ from each other by virulence, dissemination and fimmnobio=

S

logical properties, In certaln years this disease takes on & wide measurs,

In the years 1935-1337 there were 275,000 cases of the disease registered,
the mortality conslsted of 25—50%. Tho eastern viruas causes & pgroat death

rate, A strict seasonality is noted as & characteristic of tho disease

(June-September in the western states, Auguste~Dctober in the east), There

is & noted recurrence which repsate itself after various pericds of tiuwme,
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i Tho eciatlorud naturoe of the centers, tho slmiltineous infection of alnmuls
[l

! in osctions far rewoved from euch other, do not allow for any concluoion

1
|
|

on tho cont ¢t diuwvealnatlion of the infectlion,

! Kelgser proved(1933) that the dlesase can be transfered from & sick

; animd to a healthy one by the wmosquito Aedez meginti, Ilwsquitoes, 58
days &l'ter suckdng blood frow infected guinea pigs, infsctod healthy
guinea pigs by diting, horses es well, Later tests established that the

<::> virus of IE!N ls carried by the mosguitoos of other types:iedes caldbicitans,

A, nigramaculatus, A. dorsalles,
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<:::) The establishment of the fact that the IFM ¢f horses is vectored by
mosqali toes and ticks,and alsc the fiading of the virus in sponvansously
infected pheasants and Aparrowvs, allow us to speak of an expansive cir-
culation of the virvs in ature among the birds, animlds and bdblood-sucking
axrturopodes snd of the carrying of the infectiou t.om the aliiug animilse
to the healthy by the latter,
! Many cased of transmission of the virus by contuct by cuwans of the
wucous mexbraneg . of the noso and mouth surfaces aro discribdeds
The experimental infection of horses is alway successful b the iop-
tracerebral method, The horses tecome infected lesg often curing intro—
duction of the tirus subcutaneously, intermuscularly or intercutuceouuly.
Guluve pise  Aare anccanteble to both variants, to & lesser dogree-white
mice, ra bite and monkies, and besides these, pheasants, chickeus and ducis,
<:> Doge, swine and cats are also suscepteble to the svastern virus.
The incubation period in horses in natural conditions lasts to 3 weexs,
during experimental infection-3-8days,
THE CLINICAL chart of the dise:se in horses is very Jifferent, Pro-
dromal appearances &ro accompanied Yy dlsruptions of digection &nd insig-
nificant increases in temperature to 39,5 C. An ascute onsat often starts i
with a sudden sharp excitatlon, appearances of convuisions, frinding of :
the teeth, abrupt movements, irn:linations to o forward: during thls the
horide olten suffere brulses, wounds, in & laring position it beate {ts
legs, Thon a full loss of sansitivity begans, paralyeia of the lips, ears,
the action of the gullet is disrunted, the tongue drope out, parovls of

the ex*romities, In the termination of ! dienanse the temersnliure ls, nor-
i

aal, The length of the diseane is 3=3 davs, 1esp often to I~ l1uys.
! <::> THE PATROLOGANATOMICAL chart ie characteijzed Yy {cterua of the uoous
memdbranes, enlargaent and sappiness of the lycphutic nodes, & wouxly ex-

pressed degenerative variation in the liver and kldneys, The brain ts [
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eodez b ¢, 1.8 vessels inf~cted. The spleen g without visible changes.

N

tolo; ol stadles of the brain established dogonerative and {nflame
zatery variations, The presence of intranuclear incorporsations ig not

I0TIITYe A repoated intection of an aniwal has not been noted, In
horsec, recovering after encephalitis, the quantity of antidbodles nwutre-
lielsg the virus is dncreaseds Zffective zeans of treatmont are negative,
in the JU3SA 8 vaccine frou chicken eutryos {8 used for {mumunizatica of
roreéce and wuies, .ne besl resulls are ovtalned duricg spplication of :
tho vucclae two weexs befors the oulbreaxs 00 the disvasge,

sy oethod of ultre~centrifugation it was estudblished thal the cize
of the virus i{s 20-25 mlcrous, The virus, the eastern &3 wall as the
westorn, {s well preserved ia 507 glycerin under pH 7.+ and in an acid ;

modluz av pH £.0; in & more acidic medium it 18 disrupted very guicily.

A,

The virus is aled ddesru-ted very quickly in formaline and caustic sodu:

~

tne viras {s stabie to U.5t phenol. In & frozen or drled state the virus

does not Lcse biclogical activeuvss for & year,

Jo L aAmsricas literature,discriptions ;
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of an unsmown dienwse of horses, which la chiracterized clialcally by &

tuntive toterue, atony of the Uowels, retwrdzunt vl urive, wbsend. or pre-

bufore & sharply expressed ex-

n,ere encountersd oore and zore ofton, Vezegl vinwia e sozetizes

noted duringe thle dlsesge, JSrows norses &rs Zulnly affecr=d, Tha outhreaxs

3 this lisesse Jevelcp D=t weeky after an eniuo!

-

ItF. Tie course i@
GIUte,  onti resuita in Jw=Lr howis.  uring diseetiin Lherv fe &scertualned
{oa of tLe croanle=. Thoe llver

o

4 - - i T <X ¥ - A - - U S -~ t -
i enaared, friadie, with appearances of paroundhywmtous degencration, 7T

1izeys are sozetioos arlarged, ofton with potachia, The spleexn is often ’

fn.argwd, The amnll intestine (g hovarrma=~i,
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Durlng nistological study of the brain, no variations were noted.

In the liver there is coratantly noted a parenchymutous degeneration with
~ecroais ia the lobules and infiltration of the cells, but in the brain,
only parenchyzatous deceneration, Attoxpts to ifeolate the virus wore un-
succensful, therefore some authors suzgest naming the diseaso 'a toxic
hepatogenic f{ctermn' others='X-disea--' 'toxi~ encephalitie'c & wia-
{cinal-prophylactic measure has not been developed, The cerum of recovercd
acionls was used o8 & treatzent of the x-disesse, The results werse nejaltive,

INFZCTICUS ENCZPHAIOMYELITIS of horses in tho USSR, The etiology of
ITM of horees wae firast established in 1332 by S, ¥, Veshelessxi and I. G.
levenderg., In the feoliowing yeurs the agent of IEM was obtained b other
rags-~rorars 2150,

The obtainment of the virus frok fallen animals i{s very difficult.
“rom the mozont th. virus nature ol this digecse was established there
have been many suteipts to develop & method which would allovw for a more
constant,or at least a more often i{sciamtion or the virus from the drain
of norees which have fallen under nutural conditiocos, with & clinical
chart of IDM.

In 1345 G, EZ. Ishuxov and V. I. Yaxushev reported that ihey wore alle
to odtalo the virmus zore oflen by preliminmarily cultivating *he wuterial
on «0 doy chicken emryos thun Yy thns ordiniry direct infectivn of rabnits
withi o breln suspsusicn prepared froa the bral:? & horse follen Jros Io¥

o 1943 the fcllowing mRethod was dovelcpud for the Lac wilon of the

virue of IZM of horaes, The druin o tha f llen norco was sudlected to a

#1x=70ld froozin, {n a perfold of 15 days, than o sus-ension was Drorarod
froa §{¢ and lptraceredbraliy irfected 1nto radbita, Iy this zethcl it was

poesidle to odtalno 20 strainoe of the virus of 1M

& as

Xring the studles of the straln characteristice 0f the virus of [:M

A

which bBud been lgolateld by msany suthors, it wos estadlished that ths zost
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s.aceptatle axlmals to [ are horses, rabubltis, white rots, hares, hedpo-
nopa and white mico, Those anlmale always becomo {11 during {noculoticn
of the virus intracerbrally, intranervally, suhdurally, and ~umotiouo

ntroduction of 4t with liquid, and not slw.ye durin: the latro-

sotion of the virus into w deep stirata of the muscles of the lumbar re-

[ 49

Flone .. L Urenoriat, 1940) .

no 1%k Y, IZ. Folyaitov end ae . homanov caused inlection with IZZ!
ta 10 rebbits by means of 8 sud-lingual inoculat.on of the virus, After
*no infectioa of the virus iato the under-tengue region the authors noted
tha dovelopment of a clear clinical chart of IEM in many of the rabbtiils,
aain,g uistologdcal study ~f matertel of severul radtits, therc was estad-
listed & non-uicerous encephalitis{l, M. Pichugin)e

It {8 seldcow poseidble to cause infsction iu horses and rabdhits by the
intrevenous introductlon of the virus-vrain. DJogs and gulvea pigs ere less
succeptidle to this virus, Chicxens, poults and epuTIOwWs «Ie RGL BUSCop-

tabie ot

The lethal dove for suscoptadbie animals, durlcog intracoreliadl and
other mathods of infecilion, are not wilxe, It depeads oz the condliticn

of the melivm and length of storaje of the pathclacical oaterial. o
lethal dose of virue=bruin for norses durirnys suboccipital lafsstica fluc-
tuaten froow O.0R(eiradng 1.0 end T2 to L5 gletruios 352, S~u oand IR,
and Jor raeblits, Jduring dotracerelras infectlon, r.oxz C,IWCE to CLOuuln o

Lt e recozuended that the btralo, sloves no msrve than o duye, o useld
Jor U deterzdnation of the blolopicel cherarterintics of tho virua,

The ‘iret datn cn the virug leclatel U the Covial Vire welwe lne
caznlete and led to the dlentification of trone virlus s vno o he Lorna

(rridicn and other:, . Further, dechur worng evtabilsnoeld that the ngant
; [ & $)
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of the Borna disease is dif7srent Ly immumelogizal properiies,as well as
bz its pesullar pathomorphelogical vwariation which are constantly .bserved
in fallen animals in tia nerveus 8YysiSH. Characteristic for tha Borna
£isense is the pressuce, {r naturally fallen and sxperimesuially lInfected
arnimals, of & non-ulcerous encephaiitls sad an {mSrsnuciear iatoerporation
fa the nuclei of the gauglicz oslla(Joezt and Dogen budles).

In certain regiona of the Fur Egst chers is as ercephalitis of horses
which iz discribed as different from ths ordinary encephalitis by ite char=
acteristic course, aserological peculiarities and morphological varlations.

In pothelogical material from horses :iallen,with signe of affection
of the central nervous syst=m@ in the territory of ths Far Tsmst, S, M. Vore
ontsov and Sidorov ddiscrided the varistions which, by their character, are
sipilar to the variations during the Borna diseese., 35, T. Zyagin reported
on the imolavicn of a virus, by k'n, in the Far Basi, frcm a horse sick
with emcepidomy..itis, which by its ulological properties Aiffarsd frow
the strains of virus of IEM which are isclated from horses in other pointe
of the Soviet Unirnu,

On the bagie of the aocove data it is possidle to think that inm certsin
reglons of the USSR &n encepht itis, of a diverass origin is being encount=
ered in horses., Thsse data have a practical significance for the further
accummuiution of clinical and epizootological meterial, and mainly for the
development of a method of treatmond,measure of combat and prophylactic.

The viruc isolated in tho USSk territery differs from the American
(eastern and western) mainly according to ite emalier circle of suscepe
tadle animvls and dirds and non-suscoptability of man, shorter period of
illness, giuater stability of guinea pigs, grscter dispuson stability im
an ecid medium(pH 4.5); the size of the American virus is about 25-10

microns, The Russian, according to I. 4, Shmanonkova, 80-120 microns.
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Crost immanlization and & zmeihod of serclopical studies esteblished

& cernoise aifferance dotween the Dorne and American ecstern ard western

S. Ye Yeshalesski end co-workers, while siudying the bislogical and
. “ -~ . - v - - N . . . & -
serolomtoel pocuifearities of virvses Mo, £ and 5, noted & sicilarity of
thepe viruees aecording to pathegenicity for numerous esmall tept animalw,

-~

viFucidsl astion of specific kh;periizune seruxs of horses, &8 well as in

¢T0és irrune reactions.

Ye. Shcherbatexh, he &e Lovoshov end M. F. Serov(1d4s) astabdiished
a distincticn belwean ths agent of INM of norses snd the virue of raties,
oy ¢ross fnfecilon of horses and Wy a methed of neudbralizat.on of the virus
by hyporliroune seruss.

Strefus of the virug of IEM of horees, isolated in varisua sectione of
tho Soviet Union, ers sixilar sccording to thelir imminclogical and zereloge
lcal characioristiase DBuv, there are severul differonces aaong ihe aeparate
etrains in resard o virulencs to verigus enicals, and other lesser ones.
Thue, a part of the strains causes infecticn In white mice, and purt sf
thom ¢oes not poasesn these properties. Also ncted waa the fact that not
ail tro strains possees tha properties necesssry to adapt themselves un
chicken embryes,

0f 17 studied strains, the mout virulent are strains %0, 17 and H2.
During this it wse estoblished that the virulence of the stralin does not
depend on the anliquity of it~ iscletion, Thus, straius Kl and £H~u were
isolated 4 end 2 years ago, and thelr virulsnce is significently weaker
than that of strains 50 and 17, which were isolated wors than ten years
ago. Strain 392 is equal to streins 17 and 50 according to the length
of lab storage, ite viruience is slmost identicel with struians f6hu antil,

Vo I. Mutovin studied the biological properties of strains Lo. 2 &nd

”

6 of IEM of horses, filterability of the viruc through the Shacberlan L2

S
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snd L3 filters, Perkefeld V and W and Zelttsa filters, The size of the

I

virus particles of IBX are determined by filtration.

7. Yo. Sucherbetekh and Bs V., Sidorenke reported thot ordimry rethods

of €iltraticn . virulent suepensions of brelc do not alwvsays afford sgtube

lishzent of the prerence of virues in the filltrate. Durirg the application
of the extraction method im weak alkaline solutione(0.C01% NaOH), with two-
throe-fold preliminary freezings at 810 C, it is always possible tc ob=
tein positive reeults§ O,1 ml of filtrate fron a brain emulsion, prepared
oz & physiological solution in dilutions of 1:40 and 1:80, caused death
o radbits in that same periodiﬁ%&n the centrel rebbits were infected with
the oririnal gginon-filtered susper.ion,
STABILITY of the virus, It was established thet soluticns of 5% chloride
of lime, 5% phencl, 0.2% formaline and 2% creolin render a 207 virus sus-
c:) ponsion bharmless in 10 minutes. 1% of a heated (60 C) solution of creolin
rendcrs 8 suspension of brain virus hermless in 3 miputes, a 2% solution
of chloreform in 1 hour. Virus=brain in 0% glycerine loscs its virulence
in 3 montihs storege, Direct sun rays, acting on a brain suspsnsion in a
diluticen of 1:20, room temperature of 24 ¢ and & luyer 2.5mo thick, inacte
ivate the virus in f-» houras. Ultraviolet rays reader a 20% solution of
suspension harmiegs in 5 minutes, & layering of 2mm{source of light at 7hcm).
The photodynami¢ action of methylens blue on a suspension of virued
brein was noted by Matovin and Ishukov, According to these authore the
virus of IEM, in a sucponsion status 1:40, ie inactivated by methylene
blue in dliutions of 1:%0 000 in 30-lLO minutes under artificial iight,
under irradiation of direct sun rays- in 10~15 minutes, On the besis of
these data, photovaccine was suggested for the bettle witkh IEM. It was
(::) established that the virus of IEM is very labile to high temperatures.
4 suspene :n of virus~brain, prepared on a physiological soluition

in a dilution of 1:20, is rendered hermliess by heating vo 50 C for 10
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ection of very low teaperatures (miaus 180 C).

T virus proved to be no less stable to drying.

Uolin remeinder of molsture, remains virulent for 54 worntka.

soda, carbolic acid or by heating to £0-80 C,

EPI0ZCOTOLOGICAL DATA,

steppes and uiountaln areas,

ecteristic of the astures or watersources.

wvhichlocated in herds &nd work on agricultural lands becoms

during stable gheltering.

which were working ip mines,.

tiong is noted in May-July,

Separate, seldom observed enzootic outbreaks in winter have

this, thore is another course of the enzootic, more equal.

{’\‘- cinutes, during boiling- in 1-2 wimites, Freezing at minuz 50 €, followeq
ty thawing(l~2 hours}, does not render the virue of IEM of horses harrleas,

tccording to L. 3. Ratner, the virus of IEX ie stebie to the contimu

According to Shchere

butexn end Sidorenko, a virus-brain, dried in a vacoum at 1418 C %o an

I view of the fact thet the virus of IEM of korses is steble to low
tozperetures and iabile to high, it would be well to desinfect buildings,

equipnent end articles of msintenance with asclutlons of creotin, caustic

Infectious sncephelouyelitis cof horces weually
progresses as an onzootic of sporsdic cases end very seldom as an eplzootic,
The IZM disease of horses is encountered ip forest and swarpy, in
Its appearance is not connected with any chare

However, most often the horses

dicates the peesibility of transmission of this disease by ths blood-sucking
insects, There hrve been noted cases of infection of horses in city usage

Vakarove observed cases of infection of horases

i{iM of horeses 1s regarded ses @& seesonal disease, and appears most
often in late spring and in the summer-fall time, The start of the infec-

The maximum infection rate is in July-Sen.

There are data which point to the intensity of the enzcotic IZi of

horsee in the first 2-3 decaues of the outbreak of the discasce. Besides

111, this in-

heen discrided,

In this cese
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the infection of aniwsle is almost dsily for 7=N weeks and more, then it
terminates, Shcherbatekh, continually observing the course of the enzootic
of 1EM of horses, noted that it repeated itself in a dstermined ares aftler
2~3 years, less often after longer pericds of timwe, In some areas the IZH
was observed for 2-3 yesre in succegsion, The intennity of the enzootic
in the latter case was very weak, and in certiin lgolated ares, ooly spo-
radic cases were noted durirg this period of time. The different courases of
IZM of horseg in for a single area hax not as yet heen connected with the
pumber of biting insects. It hus been noted that in the spring of those
yoears whsn tie intensity of the enzootic wag grsatest, thore was more prow
cipitatioz than in the eprings of better yeers, This pscullarity could,
indirectly/
gt least/,indicate that the gresior amount of precipitation stipulates the
formation of biotopes in the sprirg months, The enzootic outbresl of I:M
i¢ sometimes preceded by one or two sporadic casen, sc called foreruunsers,
then after 2=3 woeks the enzootic developes,

In the accounts of one veterinark comcission{l343) there were data
on the increuse of the infection rate of IXM and length of intervel dbe-
tween the ceses of new infections, From this there were e.iabllshed 3
types o courses of enzootlc IEM of horees:

1) closely groupsd, that i1s, laily or miwost dsily new infections
over a long period of time;

2) intervale~ inte.‘ions with more or less significant intervels{days,
week, etc)y

3)eroupsd-interval course, that is, & combination of grouped and {n-
terval appearances of new infections,

According to this same commiesion, 'in staebles, where the rate of in-
fection was most expsensive, there was a closely grouped course, During

the grouped-interval course the damage was less than during the closely
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groupwd course. The leact number of victins wes accounted for in the
stabier during tke eplzootic oi an interval course,f

Muet oSten there 13 an abrupt dyinge-eway of the enzootic, lees often
a lengthy one. During a lengthy termination of an enzootic the number of
pr ceees 1o incressed very 1-38 deys. This indicates that the infection
does not tsrminate, but ceontinues to ‘warm itself’ ia the crea,

The deeth rate is high during IZM., In the beginning and at the height
of the snzootic the death rate 1s higher thaen during the termination,

SOUBGES OF infection and PATHS of natural infections As yet there are
no proven édata which would reveal the tying link between the infectable an-
{imels and the possible reservoir of the virus in nature, It is ascertained
that the virus of IEM of horees 18 retained in the organism of mamals; in
the warm period of the year the virus can be transmitted by various hemato-
phegia aud ticks to the basic host- the horse. The eiling horse becomes
the besic sourceg of infection for the beelthy animuls.

This assurption 1s confirmed by the seasorality of ihe disesse, with
the caximm intensity of the enzootic in the summer-falil pei'od, and aleo
by experimental dats which were obtained on test animals, The se,.Tate
enzootic outbreake in the winter time cancot disprove the above point,

The winter outbreaks nsed more accurate study., ith this we should try to
decide the possibility of the virus being retained by the rodents which ip=
habit the huy and strawstacks. No estadlishment hes besn made on the 1m-
portance of the ectoparasites, particularly lice, in the transmlssiovn of
the virus of IEZM, Atteopts to detect the virus in mosquitoes, csught in
the centers affected by IEM, as yet have not given positive results, At-
toerpts on the direct transmission of the virus of IXM were almost always
successful,

at the present time the que~tio. of transmission of the virus of IZM

in experimental conditions cangff be considered solwed.,
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A. P. Murachov and Dedova (1939) obtained positive results during
erperizentel infection of animals by meens of transmitting the virus by
tne Aedes cinereus mosquitoes,

arcloglcal deta were obtuined by P. G. Sergeev and A, K, Shubladze
(195k)¢ These authors established the transmission of the virus of IEM
or smull animels by the mosquito 'Culex pipiens!,

G. K. Ishukov, F. A. Ishukova and E. M, Emchuk experimentally infected
the 'Derzacentor margiratus' ticks with the virus of IEM, This led the au-
thors to express the idea that, in stationary affected points, the Dermeac~
entor ticks cen be spontansouly infected by tLe virue of IEN, + O,
vasilev (1947) obtained similar data.

There also are reporte on the transmiseion ¢f the virus by the atecble
fly (Stomaxya calcitrans)(Bartasevich),

Ps L. Petrishcheve and E. N, Levkovich isoisated four strains of virus
from tha ticls 'Hyalomma anatoricum, Q. laghorensis and O, papillipes'.
Turing typification of these strains, they were regarded as virus of IIV
of horses., 0. the busias of the obtained data tLe authors consider that
both typea of ticks arse vectors of the virus of IEM of horses.

F, Z, Amfiteatrov noted, on the hasis of an analysis of epilzootologicas
data (1941), that the IEM of horses is obssrved more often in those zonos
vhere the tick-vectors ¢f the hemosporidium exist than in those xones where
the tick does not exist,

The separate outbroaks of IEM in the winter s-ason indiceate the nec~
assity of clearifying the role of the ectoparasites and rodents in the
dissemination of the virus of IEZM of horses,

The possibility of infection by contact is very doudbtful., There are
only several indirect indications that such an infection, as the infection

of a horse by applicstion of large doses of virus on the scarified wuc-us

st - THEN et
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rombranes of tho noce, being possible{N. A. Romanov, P. Ya, Shcherdatekh).
HEowover, iz tests of Shcherdatekh(1935),a lengtay (50 deys) herding of
healthy, ailing and recovering ~nimals together in a pausture and pen did
not stipulate the infection of the healthy aninala, The test included
12 heoa*ny, 9 alling and 7 recoveriag horses, Deta on the loculization
of the infection in the central nervous system indlcate the impossibility
of a contact infection, ae weil as the negative results of artificlal in-
fection of horses and rabbits by introductiocn of large doses of the virus
of IZM through the food tract., Infection of rabbits with filtrates of
urine and saliva gave negative results, which also indicate the slight
possibility of infecting horses with IEM by contact.

PATHOCE'ESISe The pathogenic action of the virus of IEM causes af-
fection of the centrael nervous system, which in its turn sti,ilates die-
ruption of the activity and volume of substances of the complete organicm.
The virus, entering the orsanism, reaches the central nervc.a syatem along
the nerve atem~, causes an excitation in ths cortex and substantia grisea
gunglion which is displayed in the complicated reactionam, according to
wlzns and streagth, of the alilng organism,

“as irritation, penetratling into the cortex directly under the in-
fluoncs of the virus, or reflectively through the extero~intero-receptive
connections, inevital.y influences the adjacent secticns of the nervous
systom, and firset of all, the hypothalcus reglon,which plays a vital role
in &1l fuactions of the orgonism,

A specific agitation, penetratin; the cortex, ceuses disruption of
the coordination of the intero- and extero-receptors, disruption of the
functicn of the orgalsm,which 1s accompanied by the a;pearances of dyes~
trophic processes,

Significant dystrophic variations take place aainly in the liver and

kidneys. In the othor organs the variutious are expressed less,
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Pathological processes, penctrating the cortex under the influonca
of a specific azenty stipulats a self-styled IEMo: horses clinical chart,
the charucter of which is determined by the degree of irritation of the
central nervous system and de;cads on the condition of the animsls, their
age, fatness tnd conditions of stablas{pens, etc),

I, P, Pavicov coasldersd the pathological proces - as a deterxmined re-
action of the organism to the action of & specific irritation {n known
conditions., He credited a significant role in the pathologic-l process
to the receptor apparati- periphsric endings of the centripetal rerves,.

I. P. Poviov sald:?It seems evident %tuat in the 1ife of & couwplicated ore
gzanism the feflex is the most essential and most often rnervous apheesrance.
With their help the correct and sxact reiatioa of sections of an organism
is estebliehed among themselves and in relation to the surrounding condi=
tions., The originating point of the reflex is the irritation of the peri-
phoric endings of ths ceniripetzl nerves, These .erminaiions penstirate
all the organs end thelr tissues, Thess endings zust bo considereld as ~x—
tremely diverse, specific, simllar to the endings of tho nerves of fealing,
adapted each to its own irritation of & mechanical, phyeical or chemical
cheracter or formaticn, A degree of thelr work In each wozeant deternines
tho size and combination of the activity of ths orgasism®, DSesides thie
Pavlov golnted out thatr

"..e0xtraordinery irritations, eppearing as mordific ccuses, represent
specific Irritations of those protective apparatuse: of an organism which
are aseigned tu buttle the respective csauses,

We think that this representstion should de generalized for all cuses,
and in this we have the general Teckanien of alaptios of the corgutisa in
genersal, during encounters with pathogenic conditions which are similar
to the normal irritaticne and adaptations in the way of 1lifu, wkich kave

i
specific irritations for one or anothar apparatus ,
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ive reaction 0 8 introducticn of specific azents of infection, . .
uring IZM of horcor the viruo, &5 indiccted adove, is the specific
& n%, th neturs of which, to the present tico, 18 insufficiently studied,
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At one tizmo the oplnion existed that,infesction of norses was posaidle

¢nly intraceredrally or suboccipitally. At the precscat tize thero sre
dota which allow using conditions ia tests which are eiclilar to the natural
conditione of infection, It has been establishad that the introduction of
tr.e virus into any perve svem or any branch c¢f i{t, and alsc into the rue-
cles of the adrenal region, rich witll nerve endings, directly eminating
froz the splanal cerd, ceuses infection in hirses., This indicates the speo-

<:> tic electivity(affinity) of the virus oo IEM to the nerve tissue, ani is

o

confirzed by the fact that ax intraveaot:s introduction of 30=4) deadly

dosss ¢l v.rus-brain caused infectidn Iin lim:ted cases, and the introduc-
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the virus ddrectlly into the lymphatic ganglion csuses tufection,

Besides this, the constanl detection of the virus of ISH of horses

! only in the tissues of the central snerveus evstes {ndiczstes azother nedua~

jaritioe—the a®ility to develop in braln tissue. HDesulis of tests O

»

Po Yue lheberbatekh and S, B, lossinov give proof of the abilitvy of the
viras to multiply iq brain tissue, This was Joze by injecting horses with =

X lethal doses of virus of ITM throyh an acciplital pin=hol

, &nd altle

varic g periods of tize they toox seru> and studled it

ve,

¢r tae presence of

[

; the weent, It was established that the liguor ¢f o.ges, iufected thuely

wit
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virus of IEM, does not contain viiue., Sazpios of liquid tas . after

L] . -~ . .
:::) 4 Titules, &nd also other saTples, tawsn Al vuricus intervals until the

deatl o the horse, caused no fafection durlzny intraceredral (ztrodu
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a w.spension of bradin from o horse infected through em occipitzl pic-hols,

. N ~ .
snon abiled Wftar © hours, conteinod virus; radbhits {nfecsted with thiso

i

susnens.on bHoceme infected with IZiL

\

~:0 elective choracteristiics of the virus of I

0 and its ability to
e firateld by the nerve endings are confirmed in other worikd,

viltiple tamtroduction~ of small, and single introducticans of large
dosas. intc pluces with less develcped nervous systems, do not stinulate
the dovelorzonl of an infeciious process, Sioiler data, noted by A. 2.
Speranskd and Oy F. Pletsit,woio evident during a atudy of tetanus toxin,
The authors established that the pluce of irnjection of the texin has an
feportant zsaning in the reproduction of the tetanus, Thus, the intra~
zuscular introduction in the reogion of the sxtremities ie taxea 10 ticeas
pnaller than during intravenous spplication,

The &bove data allows the sssumption that ip patural conditicns the
virus of IZM, entering an organisk, dces not always cauge infection,

Cn tne tasls cf the adbovo data it is possidble to say thel, in naturael
conlit*ions the virus of IIV, entering the ceniral nervous @ystem, causes
& pathological process in 1t, A direct imclusion into the pathological

process of the nervous sy#texn siipulates an acute, end oftes very acute

course of inZection, often cuusing deatkh in 1-2 days,

erling horees eims of depression, ,awning, hipuridzesia of the lipe ang
drowsiness, with the duvelopzent of ihe diceage there ia a lizited weai-
euing of the sidn, hair and xnee reflexes, and followed by the anal ruflexa.
As & reosuit of the levelopment ol the patholesical process (o the censral

nervous systex there is a disrurilon ¢

vy

the coordicatica of movement in
the ailizg horse, hyperdnesis appears, ihe galt becowos stasgered, the

anipal zoves in circlies, irropressidly rushes forward.




Tne dlsiuztion of the rollector acvivity in the horce cuuses Jfsrup-
cf the functions of alzust &1l the orgeng, and especlally the ll-er,
Tre tiogues of the liver lcose the ability to process the products whichk
erter 1t from the ddsintegration of the blood, %thisg leads tu the cocune
ziletion of lorge quantities of bilirubin in the blood snd the icteric
coloraticn of the mucous mendbranes, rbcutancous cellulsr tissue and
sovero. other organli,

Tre cppeerance of bilirudn in the blood is ordinarily noted soxze-
whuat - ~ur, or similtareously witk the ictericity of the sclera ead
=:C as zoxmhra es of the eyes, The affection of the cerntral nervous agys-
tvz atuoacty a disrapticn of the activity of the parasyzpathetic acnd
syz_.athetlc systems, which leads to the appearance ol prresis of the gas-

tro-intestizal tract and bladdor. As & result ¢f the peresis there is w
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the wnlmel to wn excitatic tch 18 accozmpanied By increared Tuscle work
wnd ehundant prespliration, ead stipul toe trhe disruption of the water voi-
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ith the Grpozrance of paresie of Uy muscles of the glottls, o gue
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rnd lips, the anfzal te zot 4o conditicon ¢o drinX water, As & rygult of

¥ 0 revienish the gasply, thore is alwsvs noted & Jrpjmsss of all

the Tucous Twnbranes which contaln the stcich and tntoestinoes {n the or-
vogmd s A RS W A . W TR T % PP NI Sy "ayn LKl b -
ceniss ©f the horse alling with IEMe o e gastiro~integtizal truct there
O R I - - H -~ - . .. ! -,
ariginate congested phenozoana «nich, Ln thelr tirn, Lexd to the Jdecay of

Ne coutents of the gtow.ck and .oto:tiney, with the furmation of toxic
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(:'“ and the disruptlion of 1ta burrier and processing functiong render & sovere
4isruptive ection on the kidners, in which there is always a grasular de-
gonsretive action on the epithelium of the uriniferous tubuli and serous

rlomerulonephritise Veriations take place in the hewrt and other org-ns

Varietiors are abruptly indicated in the bloods Thers ia a regpec-

tive increasse noted in the nmumber of erythrocytes(dy 1 1/2 tires), leukc-

cytes by 2=3 timess There 1 & true increase in the number of red and
waite Blood g¢esle at the begrnnsng of the iilnssgs, only becauss of the
incroaned production of them, then, a3 & resuit of the condenmatiicn of

the blocd, vhis incresse fs rslatives

In horses with IEM thess is alwasys & slowlrng of the gedimsntsiicn of

erythrocyten nobeda It has Leen sxperimentedly proven that this phenomencn
isstipnlsated by the mecummulsiion of bLile in the blood, which causes dis-
yuption of the elecirical condductivity of the erythrocyter, and slso conw
deneation of the bleod, whish is coused By dehydration of $he organism

The presencse of disrupted erythwccytes ic offen noted, There iz a
sirnificant decrease in tho pumder of thems The reassn oy such a deogresue

is ag yel wnknown, tut the very f«¢t of ansosinophilia is ax unsultebls

prognostic sign. The numbey of monocytes fully decressss,znd this indicates
the wousening! of the protective properties of the orgenism and the eppres—
cion of tke fumztion of the xellculcendothelial system,

Significant variations iy the strucwvure of the neutrophils ars noted,
the nuclei of which are degensrsied witu shaxply sezmentated signe; the

protoplasra 1ig r;iable, with great quantities of gramuler incluziong.

In the lymphocytes there are always ohserved variations of ithe nuclel
(::) and friability of the protoplasma, Sisnificant changes take place in the

bone marrow also.
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£ wnila atudying the cellis of i‘he bone ma~row of horses with IZN

I. G, Pyaniiio? noted that the myslodlestic group of cells wes not in-

crecees, but young(Juvenile) forma, in stages of sharply sxpresced degen-

eration, were predominant ip it The guentity of histlocytic sad zonow

eytic cells was irncressed noticably.

The variations in the biocod and bone marrew indicete the distortion
of the blocd-creating runction as a result of the disruption of the fe-
Tiecter sctivity andé general intexication of the organism. Undsy the ine
fiuence of those csuges thore sre changes in the walls of the blood vessels,
eccorpanied by numercus hemorrbuages in the brein and apinal cord, parenchy-

meteus organs, mucous tembranes of the gastro-intestinal tract, bladder

ani in the lymphatic ganglion,
The dshydration of the organism, the disruption of the wmetadolic and ,
<:> acidifying processes, in the ling rum, lesd to an sbtruptly expressed aclide }
osis and enoxsmia. The amount of lactate aeid in the blood is incressad
by 1 1/8 times, the quansity of potsssium, calcium and sosdius ehioride is
decreased, The carbehydrate volume is disrpiled; and an abruplly expressed
Zlycsnia smerges., The reserve &lkaiinity of the Dlood iz lowered;pr of
g the blood reaches . &

As a result of the affsction of ths nervous system and the lncreased
mascle activity, there is o disruption of the heat voluwse, by the enéd sf
the illness the temperature of the body is helow normal.

With the Improvemant of the condition of the ailing horse there ls &

respectively gquick restoration of tho activity of the greeter hemispheras

e e« i = T— e e ~ i e S

to norwel, and also of the extero~ and intero-reczeptors,
With tkre restoration of the Tunctions of %the central nsrvons aystenm

( ) thore 1o a feding of the nmervous sxcitation of the ailing horss, bhut the

oppresalon rswainsg for sopwe 4Lime,
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(:‘\ A1 this irdicates that the cextral nervous eystem, inparticular the
’ cortex of the brain, during a weaxening of the action of, or full absence
of a cpstific irritation possessce the adbility te quickly restors the re-
Tlecter zetivity of the orgsnism while the verietions in the other organs
rezulin,
after a clinicel improvement in the alling horse thers are noted
patholozical appeerances in the various organs, tissues of it, etc.for
sone tine, Thue, morphologicel veriatiuns in the liver are noted for
L0 daye end more after ths clinical impreovment of the animal, whirr
confirmed by biopasy of the liver and the detection on the 25th sy of an
increased quantity of bdbilirubin in the serum of blood of recovered horses.
Albumen rezeing in the urine of the recovered horses for 1518 days.
in the white blood there are detected pathological cellis, mainly of the
<:> poutrophil group., These appsarances indicate the residusl variationa in

the liver and hematopcietic system,aud require an accurate and lengthy

otse: tion of the clinical recevery of the horse.

In case of an adverse courde of infection the pathelogicel proceases
in the ailing horse devéelope very quickly and are accompanied by sharply
oxpressed irreversidble varietions of a dystrophic character, leading to

death. Death results from en abiupt disrunt!on of the activity of the

central nervous systen, catastrophic decomposition of the albumen, anoxemia

and paralysis of the heart,

& COURSE OF ILINESS, The incubation period during natural infection

has not been exactly estadlished; on the basis of the epizootological data
it 18 considered to ve U0 days. The course of the illness in an ebsclute

wejority of the horse: is very acute. According to the reports of various
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authors 78-82% of the horses dle in 24-L2 hours. During a letkhal beginning
the disecse in 97% of the caces liects from one and one-half to ten, and
only in certzin cases to 16 deys,

Tre prodromal pericd curing IEM of horses i1s very short-from several
hours to one day, less seldow 7-5 days. In tbis tiume the horess &re slug-
gish, futlgue easily, move with a lowered head, their appetite ig decresmsed,

The appearance of & nerveus syndrome is regarded as one of the esrly
clivicel signs, it indicetes affection of the nervous system, The horses
experience & disrupticsn of sensitivity, they inveluntarily jerk their lips,
do chewing and suctioning movements with their mouth, shake their head,
sonatimes rajige it, A twitching of certain miscles appears and their is
en lncresse of prespiration on certein sections of the body. The coordin-
ation of movement is disrmpted. ¥ith the development of the disease the
norvous appesrances increase, but not in the same degree, There appsars an
irrutional icterus. The icterus of the muicous membranes grows during the
entire course of the infectdon, its decreece is coincidal with the term
ination of the activity of the digestive tract,

With the full absence c¢f peristaltics there is observed an extensively
rarge quantity of bilirubin., There ie & sualler quantity of bilirubin noted
during an incomplete termination of the peristaltics in the &iling iorse,
Most often of all the first appearances ere the nervous appesrs.ices, thon
the icterus of the mucous membranes snd weakening of the activity of the
gastro~intestinal tract, Irrogardless of the quick course of the iliness,
& onjority of the horees become gaunt, this indicotes the dieruption of
the metabolism anl signiticant dehydration of the organism in connection
with the increased preepiratice

The paretic appearances are rogistered later than the hyperkinesis.
Paresis of the intostines, masticating muscles and lips and extremities

are most commom, less often with the taill, &ccording to Shcherbatekh,

U S
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of 62 horses witk full pares s of the gastro-intestinal tract, 4 fell;
of 39 norses with incomplete paresls, that is, with & weakening of this
tract, 11 fell, The reflector activity is wveaksned or reduced to a minimum,
The sepsitivity of the .kin 1s somewhat lowered, tke i1liac, knee and hair
roflexes are graduelly feded, especislly ip the terminating stege of the
f{llness, Ths ear and ensl reflexes fade later; a significant weakening
of them indicates the soveri.y of the disesase.

Loccwotive disruptions and a dbreekdewn of the ¢oordineations are noteds
They appear in the staggersd galt and in the movement of t > legs without
bending of the kneesg, they ususlly remain the entire illness. Alling

horses suddenly stop, stand for sometime with legas far apart and with the

head almosi to the ground, they attemmt to move forward without zoing

around cuatacles , ac if ©lind; sometimes they involuntzrily move in cir-
cless Stunding in position, the atiing herses often lean their head to-
varde tLe ground or cock it to one side, during the presence of a support !

they maintsin their head in any positione An unexpected fall i1s accompanied

by an ettempt to rise, this ceuses the animsal to assame the pose of a sittirg I
doge Laying on its side tke horse mekes awlmming movements and rears its
head back to 1its spine,

During the emtire illness there 18 obesrved a fascial tremcr arnd a
Jerdng of the mascles of the shoulder area, chest, necx, lumb.r region
and, less often, the peritoneal walls, A blow from & blunt or percussion
hamper, in & majority of the alling animels, might cause & temporary cur—

tallment of the Jerking.

Another indicetion of the disruption of the nervous system, nalnly
the cortex of the bralm, is the hypostesis of the skin, paresis of the

action ¢f swallowing, partisl or full loss of sight, rctainment of uriune
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st the nuisht of the 1llness and the involutary urination in the ter-
minnting period of the illness.

4ll tke enumerated signs appear very fast, There has also been
notcd a loss or fading of scme si¢ms,

In an absolute majority of the elling horses btreathing becomes more

?ficust at the height of the illness, the numbter of breathing movements
reaches '™ per mimte, and in certain cases-50-60,

At the termination of the disease the breathing becomes deeper and
siower, In tho pertod of fading, almost a deep sleep, the breathing re=
raine normal, often interupted by deep inhalations,

In horses ailing with IEM there is constantly observed an increased
prespiration, evcn on those areas which are dry under ex’remely hard
laboring of a heelthy arimal,

The dryness of all the mucous membranes, evidently, is connected with
the singificact dehydration of the organism, this disxrupts the metabolism
and beat~reguiation of the ailing organism.

Of 144 horses under our observation, only 12 animals had & saliva
discharge, wainly in the beginring of the illness, this differs from the
rables disecse, which 18 accompanied by salivation and ends with death
for all those infacted,

The percentaje of recoveries frox ILM, particulerly if treatment is
applied imzediately, can be high, In & majfority of the ailing anjwals
the break~through to recovery is most often on the 3rd to Uth day.-

During recovery the first appearance is peristaltics, ithen restoration
of sonsitivity and reflector activity., Some of the gycntoms fade slowly,
The fcierus often lasts for a long time, from 1C-12 days,

Mviding IEM into a violent or quiet Zorm according to clinical

aspesrances g quite condittonsl; conly one or anotker <ign can e noted
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as toing pradominant, Moot often thare is an laternation of the deprec~
sive status with the exc’tation, These vary in intensity,

iz EEMATOLOGICAL variations in the aillng norses are very characters
istic, A devoted study of these changes proves very heipful in diagnosis,

with the appearance of the clinical signs there is observed an incresase
in the number of erythrocytes and bilirubdin, At the height of the illnoss
the number of leukocytes is increased to 13-16t thousand(sometimes to 26)e
There is an expressed degenerative 'shift to the left! of the neutrophils,
The nu.ber of bacillary-muclei cells reaches 8-12, less often 13-20 %
Thore ia also an increase of the number of myelocytes and immature forms,
Ag asoon ag the Tirst few hours of infection there {s noted a decrease of.
tie number of eosinophils and lymphocytes, After £-10 days the number of
eosinophils reaches 6%, the lymphocytes-45%, The degenerative forms of
noutrophils in the hemograms of recoversd horses is encountered in 1513
daye. In some recoversd horses thse sosinophils and lymphocytes remain
for scme time (1-2 months),

The quantity of dilirubin in horses alling with IEM is fluctual froam
10-80 units, by determination according to Meilengrakht. The incresse of
the quantity of dilirudbin accoupanies the appearance of icterus on the
mcous meudbranos, The clesrer the icterus is expressed, the more the
detectsa’ le the dilirubin ie in the blood,

In healthy animals the quantity of bilirubin ie¢ 812 units. The spead
of the increass of the quantity of bilirudin, and also the degree of its
indicator are arienta~ions of the geverity of the course of infection. The
incressed quantity of bilirubin wes noted 18-20 days after the notud racovery.

The ESR in ailing horses is slower. In 40% .f the victims the srythro-
crtes settled in the first 15 minutes from O to 10 divisions, ia one hour-

15-18 divisions. In 35% of the ailing hnrses the eiythrocytes ssttled in
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15 minutes from 5 to 18 divisions, end in an howr-20-25 divisions, In
2.2 there was ea insignificant hinderancd of the ESR. COf 31 horses with
22 Ze Se Re of 0-20, 29 fell; of 1§ horses, with 15-30 divisions in 15
zinutes, 7 fell(Shcherdateih). Consequently the indicators of the ESR
coaa sorve as a prognocstic sign cnd can be utilized for control during

z of ray therapeutic neagures.
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COMPLICATIONS and their character, The residual phenomena, besides
varictions in ths blood, are noted vary often in recovered horses. Two
ceges are discridved where there was affection cf the nervous systems Thus,
in horse Mo, 419, three yuars old, after recovery thero was & disruption
of the innorvation of the =houlder muscle with a successive decrease ofit,
After 60 days the sens!tivity of this muscle appearod again and then the
innervation was restoreds Iu & 4 year old mw-e, No, 8ll, in 45 days there
wre . disruption of the swallowing action, Tho animal was feed artificially
duringa it illness,

In ailing or recovered horses, in some localities, there i{g & photo-
dynaialc action by the sun rars on the un-pigmented secticns of the sidn
obaerved, malnly on the extromities and bdridge of the nose. In the horses
there are noted hyperemia, losc of elasticity(parchmentation), swelling
end followed by necrosis of the skin(after 6-8 days), then the entire ne-~
crosized area teare away like a thin crust. The soctions, deprived of the
skin, henl slowly, 4s a prophylectic we smeared the respective sections
of sxin with tar, once every three days, This significantly lowered the
appoarauces of the photodynamic effect,

PITHOLOGOANATCMICAL and HISTOLOGICAL variations {n the horses fallen
from IEM ars almost identiecal.

Examination of the fallen horse usunlly discloses ictsrua of the sube

cutaneous cellular tissue, mcous and serousm inte_.went, often of the liver,
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Crﬁ\ The conjwmctives and the subcutanecus cellular tisaues aro intensivelv
tinted a yellow color, more than tne moaous zouvh and nasal civities
anc digestive tract.

Alrost all the orgens show signe of hemrrhages, They are from fine-
dotted to striated and circuler, The hemorrhages are always Jound under
the mocous of the bladder, gastrowintestinal tract, oan the heart and nasal
bridge. Ne.rosis is often found on the latter. On other sections the
hemorrhoges under the wucous and serous membranes aro rot conalante.

In & majority of the cases tha sbomach 1s somowhut enicrgud in volumo,
over-filled with & great qQuantity of dry, often couwpressed food w.ises
which have an acidic type odor; analogic appearcaces ere sisnificantly
less often observed in the large intestine, The wolls of the stomach oo

expanded, thinner, The mccus membranes, &s & rulo, are gharply byper-

(:> smiated, on the hyperomieated sectlons there are csmall ulceraticnes. Giton

it is covered with a viscous, graylsh mucus(catarrhal gastritic). Soze~
what less often analogical variat om are observed ifn the roctums Tac walls
of the small intestines are often swelled, under the wucous there are homo-
rrhoges, in places formlng “emorrhagic iaflamanctiong, somuprlaces 5-15-3 Coe

The liver isusually decressed in voiume, liwp, wiith tupurod ed,s.

“he pattern cn tho cutting is particolored, wita yellowish, leuss often with
yedlowlsh~brow tints, In numerou: cases there is & nmosalc pattera, after
fixation of & piece of liver in formaline, the fixatinrg fluid i{s tintei a
groeen.sh color. Somotimes smailer serouc spots are observed on tho cutiing.

The lymphatic nodes are eligntly varied. “he pancroas &re calurged

end sharply icteric,

N -
Other ograns ere subectod o variation lues rouiasly. Thu Swoat

[4 .
C::) charucteristic are tho enlarguont of the hourt, liuraves of Lio tusiles

and presence of inter~rmuscular hemorrhages. Thu wialetoz auid s Lo Lizp,
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the tendong tcterus. The intermuscular layars are serously infiltrated,

Tne dogree ¢l 1

nteneity of these variations ere in direct conjunction

with the course of the illness.

Trno histol
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majority of the

and derenorativ:

froxm IEM

ogical variations in the organs of the horses which have
wra typlcal, particularly ic the liver, In an adiolute
cases there are clearly expressed dystrophic variaticns

adlposity of the liver cells.

Tne 'stringer! siructure of the cells is disrupted. The cells of

the liver are without structure, many of them isoiated,

In the inter—

lobulate tissues, and also in the center of the lobules, there ic & re—
tention of infiltrate, These variations are so typical that they serve
as thoe basis for estadlishicg a dicgmos!s.

The spleen is shrunxen or without dsfinite variations, upon disgec~
tion 1t 18 dry, solid, or over~-fi.led with dlood, There is roted & de-
crease of the hetosiderin in it during wistolcogical exaxinotion,

In tha ridneys of a malority of the fallen animals thexra are con=-
gasted veriations and a cloudy sweliins of the epitheliuxn of the con~
voiuted tuvles., In numerous cases the variations in the kKldneys are

alzost un-noticadle,

.8t often there is an exprossed hyperemia of the vessels, less often~
e8doza.  In woproxfzatoly 0. of the cajes szall punctuto hemorrh.ges oo

prosont in all the sectlons of tlhe draln, alss hemorrh..:iang in the spina

CoTde

accorddng to thes data of come veteriiary coniiollon{lf-i), during the
exazin.tion of &0 draln specizen, hezorrh.ging was estatlished iz 21 cases,
P, P. Plrog, while stuclyizn~ the brain frox 20 waninsls, fallen fros IZX,

noteld hezirriagsing in 12 cases,
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3, G, Ivanov and D. A, Frisellova determire the variations in the
centrel nervous systen as degenerative processes and only in separate
cun3ead o3 an inflamustlon, Pireg, during examination of a number of norces
buvicg falien from IZM under natural conditions of infection, did not de=
tect an i‘nflisnzatory appearance in any of the drains.

STACHOSIS for IEM 1s based on the detection of a clinical chart for
Lorses, thls includes aflection of tic ner.oxis sygsten in coanjunction with
tzterus ¢f all the visidle micous mumbranes and atonia of the gastro-
intestinel trect,

A pathological discection, in particulsr a histologlcal exezlination
of the bdrain of fallen animals, has an esssntiel importuzce Jur tho estabe
lishzent of au iritial dagmosis, and in successive ceses- for the confiro-
ation of the dia mosis,

Soviet scientists{Zotov, 1Gh8; Shcherdatek:, Sidorenko, Syagzev,l3t3d;
4, ¥V, Revo and K ¥V, Shtaly, 194%9; Ryagia, 19%2) anplied the CFT method
of enolysirg the ssrum of alling and recovered enimals, T<his maethod has
an {mnertant sl ificance dn a differential dlaemosis of v.ricus encenha~
l1des and food polsoning(shcherdatexz, Sidorenko)

an early disgnosis 0

£ the infecticn o horses wiih IZM Yy the presenc

inCreassd quantity of bilirubin in the dlgod prsved 1tself not worth
wiile, ZHowever, the deterzinaticn of the content of dilirudin in the blcod
of ailing horses &long with au T53% and &z onuneration of the hemo,rans

be used for the disgnostic purposes, A returded [0 ani &n increased quante

ity of bilirudin do anol serve &3 specific indicators of wn IZ! {nfection,

Wy & * 3 -~ - el 3 ~— - N s o - A
ut with other data and with the presence of a caaracteristic slintopel ohar+
' y 4 4 N -
they siopi{fy the dia;mosis,
Ty o~ 4 ca ey oA 3 s ey B o~ Y2 ~y -~ N N F -~ o
acting satzod of dlagmesing warly or concewnled faexy ol IZV o2 Lorse

Lave not as yel een developedls
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e biological tethod of diagaosing for IEM on lab anima’ | ° cause é

1+ tc coznliccted and leugthy, has nol recleve any great practical appli-
catiocn, but can be used to exclude rables,

SreTnIINTIAL  dlagnosis has been develoned quite clearly. 3 graat-

ent interest in in the differentialion of IZM from rablese During radbles

tre choracteristics of the disease are bltes, lengthy salivation, intense

excitaticn and unrest, Rables passes with an increused terperature, oniy

in the last days dc~. 1t d&rop to 35 3£ Ce The duration of the illness is

viriod. an average of 6-% days, Death rate-~.100% Sensitivity at the
Jocale ¢f tie bite is increassd, An aggressiveress i-wards animals azd

zun 18 noted, also paralysis of the degiuiitory muscles end back(tail).
Trere {e an ahdence of icterus of the visihle ruccus moxdrunsas, <ae atonla
of the zmastre-intestinal tract 1s weacly expresssds A histologicel exam-
ination usually .scloses Hegri corpuscles{bodies) in the ganzlioxn cells

VX CRNA dinease dirfers aainly by its peculiar histelogical » cria-
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The clinizal signs during these eznceptulices
are churaciorized | nucleic process and seldoxn differ froz the great
lis% of nervous signs which are obsserved during IX! A5 & Tu.e the ssc~
ordury encephalides aro accorpanied by a high temperature. During histo-
logical examination there are nucleic encephalidos cGetected in the brain
of the fullen animals,

FOCD POLSCONING 1s differsntiated from IDM very easily, 4rtezisia
taurice is sorewhat similar to IEM according to its cliniesl churt,

Clinicel signs of poiconing develope very quicikly after & horss eats
grass with @ wy type of polsonous wormwsod{Artemisia), Icterus iz absent,
The course of the illness is sccompanied by sisnificinit excitation; the
korse tries to go forward, back, fells, stexds, strikes its hezd egeins
the grounds Quring poiscring by wormwood there ers noted clonic-toniom
cpesns, and aleo Jerking of the head and neck, The infection usually pass-
es ~'th a temperature which sometizes reachs W0 C. DMuring dicsection of
the corpse there is usuually some catarrhal infiam-ation of the gastro-
jntestinal tract, scmetimes a chart of gepsral imtoxiceticon. Duriasg a
histologlcal of the organs there ere noted significent varietions in the
parenchymeious orgens and puactate . emorrhaging in the central nervous
gystein,

According to clinicel appesrances, sore poisoring of horses by sLeep
correl, horsetail, belledonne and other poisonous gracces ressembles IEMN,
The nervous appearances during poisoning by these grosses are combined

with atenia of the intestincs. Excitation and oppreesion interchangs,

The aicous wembranes are seldom hypercmieted, dry. Single or many animals

simultenecusly are poironed by these grasses.
3CTULISM {8 cauged by a i.rse eating some dete.mined foode Juring
examination of the forage and contents of the stomach there ere found

t.xins of botulism. Icterus of the mucous membranes is absent., The ect
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of swelleowizy 4s dierupted in the horses and the lower Jaw hsugs down.
fomraccion e accompanied by weakernirg of the animal during retention of
sencitivity enc a slijht wesliening of the reflector ectivity, The death
rate is usuciiy highs The course of the 'seese is 1-8 deye. A gelatinous
trftlirate in tho treches, hemorrhaging under the lerge intestine, splic=

crdafe, cepoule of the kicdneys, In the lungs and brain is dstected during

Tre dif:crentiction of IZY from Surru deserves atiention, especially
during the presence of excitetion or oppreseion of the animal. Duwrlng
rmicrogconic examination of the lerso drops of dlood there have lsen found
trypanoscrs, end the CFi with specifllic antigens was positive,

“nen diegnecing for a disease it is pecesscry to donsider the epi-
zootolopicel status of ¢ne region in which the anigal is located and the
locciity from which the animal canme,

¥ith 8 differential diagnosis of IEX of horses, the epizoctological
conditions o its outbroak, time of year, ch  cter of the sres, the do=
#ree of dissemination and degree of infection of horses and othsr animals
are token inteo consiceration.

TREATHIYe  Many various meessures and preperations have Dbeen used
efainst JEM of horses, There have beon applicetions of atexyl, rivanel,
arecoline, bismuth, ddcohol, albergin, mercury bi-iodide, laxative(purgs),
nechenical removel of the fecal masses through the rectum, cctheterizat.on,
chilling of the entire body, ice on the head and otheras,

A hyperimmune serum has been used extensively for the treatuent of
IEM, According to S, N, Veshelesski, it lowers the death rate by 10-1%5%,
Besides this, application of a hyperizwune serun was code in combirnation

wiih urotropine(hexamethylenetetraminu), Of 42 horses treated with hyper=

immune serum with a simultancous injection of urotroplne, 27 borses survived,
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Tke obtained dats do ne’d allow zay econclusicn of ihs bigh effectivencse
of the soruk, sven during intections of high deses{200-4C0 mll.

Sorewhat better reevlitis wera obtuined during the epplicaition ol the
byperimzune serum in the followlng mcmser: 2%5«7% 1l of the eerun &7 ine
troduced ttrouph & suboccipiial puncture; after D minutes X0-700 =i of
this asme serud &ars subouiensousiy injscted iate the region uandsr ihe chest,
cr into the neck: luzstive and corilal subsionces ars intreduced simil-
taneously with trne hyperimmons serum, The treatment is repeated =i tizes,
0f 39 borses that were treated this way, 29 horses recovereds

™e hyperinmune serum for medicined purposes wos prepoyed In toe
following manner, Increasing doses of viru..veceine wore introdeced
to horses over & periosd of six montks{iniramuscularly}s At first 0.2 g
of brain substerce was introduced, thon each successive dose was increased
o.l g Intervael betwecen injections~l§ dayss Three final doses of the
virus-vaccine were introduced sudoccipitally. 7Tas sgeruns obteined by this
method reliadly neutralized the virus, and ths (YR gave an even, positive
rasult,

Non~specific hyperimmune serums were also tried for ths treatment of
ailing horses. P. P. CGerasirovich and A. I, Ulendeeve(l943) applied var
ious serums; anti~cnthrax, anti-paratyphus, anti-colibacillosis, and aled
sexums of blood used sgainat plugue of swine., Urotropine, methyltheo-
bromine, camphorated oil or epirit of campho. was injected seimultaneously
wvith the serums. According to the authors, in comparative tests, tho best
results were obtained during the application of tho swine plegue serum(&0F
recovery)., Almost identical results were obtained by these authors during
utilization of the blood of canvalescents. An accurate varification of the
dlscrided method of treatment did not give any positive results.

4 10% solution of urotropine and a 1-2% solution of formaline have

been used for the treatment of horses ailing with IEM, ‘cses were of
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(:jﬁ' 100-1%0 ml. These weesures gave inconsistent results,

Trox 1939 to 1¢%§ thers has been an accuzmuletion of materiel on the

e b b Y A N P St e
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troetzent of hories with IEM by introducing 20-30 zl of a 2-3% solution

of wrotropine intc tho gudzrachnoid ares, However, according to medicinal

resulta, this method of injection did not differ from the intrevenous in-

Ca

getion mothode

V. I, Yaluchev obtaired btetter results during suboccipitsl applie

cution of urctrepine. According to him(1946), the suboccipital introe

duction of doses asg Tuch as ten times smaller than ordinary stipulated

&

o

cood effects Yakushev injected 10-20 ol of a 107 urctropine solution,
Good results wors obtained in 1938-1940 during the treatment of ail-
ing horsee with wrotropine and oxygens The oxygen was introducsd under

tke skine in dosges of 10~12 Liters, twice & day iato the region under the

€:> chest, the urctropine, also twice doily, intravenously. It is reccomnaded

i . thet the irsatment of horses alling with IZH be treated on the following

1) 10=12 liters of cxygen sre introduced under the skin of the sub~ |
thoraie reglon ead cestal region:

2) 300 =l of a physiological solution, in which & preliminary dilu-~
% tion is made of 15 grams of urotropine and 30 greme of glucoass, are ipe
; Jocted intravencusly &% the same .imeg }
31 3) every 4§ heurs 20 L of comphorated oil are iniroduced under

the skin:

4) two times 2 day o deep enems of warm water (10-12 litera at 25300},
vith an addition of potassium permangunate in dilutions of 1:1 000 is '

g}.vent...u

Of L2 hersca treated according «. ong schems, 3% horses racovered and 8 i
fell (Shcherbdatekh). According to the author, this method of treatment

of horses with IEM is directed te :ue lowering of the acidosis, azotemia,
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an~xemie, for the support of'tho masculer function of the heart, to the
combatting of the apecific agent and toxemla of the organism,

A so called 'chloridotherapy' was suggosted for the treatment of
herses with IEM, It is ac followse 200 ml of a hypertonic solution of
sodium chlcride were introduce intravennously, After 30 minutes & liter
of & soiution (prepe -ed: sodium chloride 40,0, potessium chloride 1,0,
sodium bicarbornate 1,0, marnesium chloride 0.5, 50% calcium chloride 5.0,
distilled weter 5 liters) was introduced under the skin in the region of
vhe subthoraic or costal,

The chloridétherspy is mainly directed to tho increese of the con-
tent of chloride in the blood, &nd the decroase of ezoteuwie,

The veterinavy cormmission applicd the chloricothorapy method along
the following schemey

1) 150 ml of a 10% solution of sodium chloride were introduced intre-
venously to tlie ailing horses, The doses was given once daily until full
recovery of the horse(3-5 daysl;

2) 30-€0 minutes after the injsction of the sodium chloride, 100 ml
of a 10% solution of urotropine were injected intravenously, 30-k0 g.
of glucose were introduced sirultaneously with the uwrotropine;

3) 20 ml of camphorated oil were introduced under the skin, this was
repeated ufter -2 hours;

L) all the ailing horses reciev.d 100 g of Gimuber salt with water
and feed deily. The mouth arca was pertislly asprayed with waterg

5) the bladder, overfilled with urine, wac massaged,

It was establisked thet in the pathogenesis of IZ!M of horses the cpec-
ific agent playes & determining role, ft leads to = dicruption of the intero-
extsro-receptors by its immediate acticn on the nerve centers, cortex and

subcortex regiona of the brain, Therefore, it ie very valuablcllcngtny

-ph»f
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measures of retardation , along with the specific sudstances, be applied.
This rnthogenetin therepy con be applied by various meerse

There is &n accumaul.tion of material on the treatu. at of horse; with
IEM by applicetion of lengthy bertital or chloral-Lydrete narcosis, with a
siruLtaneous introductionct urotropine, DRecovery was noted only in a few
horses, Lxperizerts on radbvits established (Shcnerbatekh, Sidorenko) that
the veronsl retards the development of the disesse only for the period of
the narcosis,

An earlier isolation of the alling horses and a timely application of
redicinal Tecsures &ids in the recovery of the horses from IZi. The success
of the treatmert depends, besides this, on the immediate submission of tkhe
korse to rest, irregardiess of where it is. Sategoricly it i8 not &dvisatle
to tracgport the ailing horscs. The veterinery aid should be rendered oo
the spot, and necessary casss should have motor transportation,

Horsew with IZM in open arces should be tied to a stake or other
firm objecte All hard odbJects should b. rexoved from the aress feserved
for the ailing horses., ‘hen horses are stsbied, the flcor should be ab=
uodantly covered with bedding, and the wells with straw mats to avert
injnries *to tie animels, A 25 hour watch over the ailing and recovering
animcle should be kept Dy veterinury porsonid,

The ailing horses cre feod sreen grocs, finely chopped rcot plants
(cerrots, beets). ‘'ater is offered without lioit. Upon refusal of water
it is reccosuended that deep enemss be zace I~k tizes dally, 510 liters
of water each,

The reccverirg anicals ars feed grasc) Tinoly chonped root plants
and bren mash, and 50 g of Gleuder salt per day if icterus is pre:;nt.

The horses are gradually put to worx from the 10«5tk day after the

clinical recovoxry,
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SPELCIFTIC prophylacticse

The development of a method of specific pro-

phylactics egainet IEX of horses was possible only in the 3uies of thisg

century when the etiology of this diseese was clecrified. A formolvaccine

from the brain of spontaneously fallen horses

was suggested wné tried(Lleven=

terg, Veshelessxi, Shcherbtateikh &nd others)., luch time was spent . the

tecting of formole and cexbol-glycerine vaccines, prepared from rahbbit

brain{Bcgdanov, Yaridna, Shcherdatekh), in Tield tectsc, Ishukov aud

Mutovin, or the tasis of data obtainad during a study of the photodynecmic

action of methylene biue on the virus of I, suggested nphotovaccinc. The

latter was tried for some time in field tests with irreguler results,

Varifying tests, conductod by Shch-rdetekh and Levashov (1947), on 4500

horses, with an equal numbder of contrcl animszls, esiablished that pnoto-

vaccination does not possess immunogenic propertiss,

A low izzunizing effactiveness was estadlished (Shcherbatekh) caring

testing of a weakened viccine which had been preparsd from the brain af

a horse egperimentally infected wita the viru. -0 IEX

Numerous scientific-research institutes proved the adaptation of ike

virus of IEM of horses on chic'ion embryos, This servad as the basis for

the production oI a veccine from chicien emdryos infected with the virus

ol InM.

1, D. Polekovski suggested a formel-eabryo-vaccine, which was ..

tried on & large number of hoiges,

Data ovtained do not allow any deter-—

ained opinion of the effectiveness of this vaccine, because along with
the positive indications, there are reports which state thui 1a soveral
rogions the zormolvaccine from chicken eudbryos doas not render sny imoe
xinising action wguinst IEYM of horses
The apulication{Shcherbatekk) of a 'native! vaccine prepured froa
& virulent drela of a radbdbit guve no positive resuylts during sudbcutan-

sous injection to horsss in field and lad tests.
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<:j“\ Effective results of lmmnization against IZM wers obteined by

Sheherbatel and Levashov in 1943-1G847. Those euthors proved tout &
suboccipitel introduction of a virus-vaccine stipuizatss a direst and
durative immunity in the incculated horoes agsinst experimontal infece
tion. O©f 76 vaccinated korses, § became ill after a controlled infection,
30 of 32 crntrol horses fell, Analoglcal data were obtalned with suc—

cossive tests. The suboccipital introduction of the virus-vaccine creaies

2 non-ausceptability in the majority of the ceses. The immnity appesrs
6~10 days =fter the inoculation and lasts no less than twe years, This
quick -reaticn of an immunity, according to the authors, is possible be-
ceuse ine nmethod of injection of the voccine gllows for its immediate
ection on the central nexvous system, as a result , there is a very quick
reactive, stable reaction of the cogplete organisn.

<:> The suboccipital vaccipation, developed ln experimental conditions,

bas a great theoretic, as well &s practicel potential, because some data

e ———— e

indicate that even in natural conditens, positive results can Ye obtaineds
The above authors vaccinzted 73 horses with 43 as controls, it was castad- !
lished that £ of the con rol horses hocame infected, 4 fell of this number, %
non of the vaccinated animnls became ill,

Yore on the possibility of obtaining an effective immunity in prac-

ticad conditions is the fact thet, two hoi ses, recovered snfter natural

infoections with euncephalomyelitis, did not rsact to an introduction of a

lethol dose of virus of IEM, while the control anizals becauwe 1il and

fell ariur the Introdurtion of a sicilar dose.

Vith the obtainuent of positive results on a large uunber of horsea

in practical conditions, the sudoccipital method of vaccinstion could be

(:::) utilized for the liquidatior of the cnzootic of IEM

The complexity of the applicition of the sudoccipital methnd :f vac-

A

cinaticn lead the authors to search for a more direct method of imemunization.
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<:“F\' Using the Pavlov studies,on the receptor apparatus,and the worx of his
students(Chornigovsid, and others), which proved the presexce of propri-
ceptors in %the mscles,as basis, Shcherdatekh and Zevachov,in 19%7,varified
a teat on the intraruscul.r infectionof horses with positive resulis, This
led to tho deovolopment of an intramuscular vaccination arainst IS,
thic goal the authors gelected the cubrarenal rogion, beirne the most abune
dent with gnecific reccptors which cre susceptadble to the action of snecific
irritations—virus antigszs,

Shcherbaterh end Sidorenko, ia lad tests, cstablished that the intra-
muscular introduction of the virus vaccine of IXM, ints the luzbar regicw
of rebbits and horses, creates & non-susceptability in the immunized an-

fwds., Of 3% horsos veccinuted twice by this mathod, 29 horges didn't
become il1l, 5 did; of 13 control animals, 10 decame 111, Alzost analog-

<:> ical regults were obtalned in tests on radoiis. Of 21 twice vaccirnated

rabbits, infected with a lethal dose of the original virus, 19 aid not
become 1l1l, while a8ll the control animuls bDoecaco (11 and full, The dura-
Yivity of the fmmunity has been virified to two yeirss Shcherdatexh and
Sidrocniio developed a zetnod of prepuring and appilring dry vaccine alon
with tho applicstion of the [Z!l liquid vacclne, The dry vaccine, acrord-

inz to the suthors, has thoe advantirge that i1ts immuniczing properties las

o

<r

two years i{p storage, thnat is, 7 times lonzer that the liguids The results
of imnunization of rab®™iis and horges with the dry vaccine are the sams a8
thoge with the ligquid vacclins.

7200 norses, with an equal numder of contreol, were vascizoted in g
formerly susceptable aresa. Xor more than twd years no inl.2i.ons were

poted amozng ths wmaccinatil horses,

(:::) The epplication of this mothod of vuccinaetlon, in the lumbar reclon
; led the authors from tha anatomo-physlological exclusion of tils urea,

and frcm the Pavlov teachings on nervisz. The organisz, as & whole,
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accoxzpilshes its functional reconstruction through the rervous systems
4 test showed that an antigen, through the nervous system, nobilizZes the
organisa of the animals for the protectica aguinst tnfictions The ao-
cepting reaction ol the organism is coafirmed by the asitive results of
cozplexent fixing veactions(CTR) during cramiraticn of the seyum cf
viccinated animals,

UHASUEEZS OF COMBATTINGe In the affected arees the blood-sucking in-
cects =zre considersed ic bDe the =ost prodbable vectors of the infection,
Besldes ths sp-cific prophylectics, there are gencrei precautiors included,
These i{nclule individual protecticz ¢f the animal from the bites of hemato-
phogla and tickxs, for tnis there ure right grazings,and in the cay the
horses wro kest in darkened buildings.

Zarly spring covering of w.ter spots with eil, and a lell burning
oY grasSes ars Dpossidle zeasures for the sextermination of tho vectors,

Iz sones which exe affected Dy the ILM, there are prophyl-ctis mel-
iorative works(drying of marshes, cleaning: of druslaand, etc). 227, Hex-
acilorane and other preparatiozs have been uced with great guccess for

ng these insectis. The most convonlent form of applying the in-

[

ombats

[¢]

secticidies 1s L dusticg or aerosols, bul susnensions, es.lslons and
0ils can Lo us.d,
A great rols in the prevention of iafectien

i Y -~ T R - o
, izcluding IZM of Lorses,

Is playel by the measures wihich aro dirocted to fucreusing the resistancs

I st.rles and wormdng sress can Ve posoibdle factors in lhe increase of

- sy e 14 o~ - - ~ o - I oy

tho slabilily of an anl=id to the vorious izfecticus
~ PO | i -, . P TR s R

Whozn 1t rnos been egtadlished thet a horse is cii.zg Trom IXY, there

18 & guarantine and measures 1o exclule the possi=ility of llssoxzinatlon,
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The veterinary worksrs infora the neighdoriny points end areas of L

the mppearance or ITl, organige mechuanical clecning «nd degiafection of

Fey -

02 the areas where the alling and fallen horses ere lovated.

o anizmals are allowed o treulpass, enter or leave aa infected areas

The ailing, recoverying,and alsc those horces under cbs.rvation, are {so-

i-ted in stadles, or in spoclicl sections of opea land wnlca have teen

O

appolated for such usees :-urage 48 not permitte

£
o
I3
o+
[¢]
13 4
cr
1
[~

area ur*il

after the quorantine is lifted.

Jeiry products, poultry, grain end technical cultures arc allowe

d

to loave the ares only after all msasures of desinfection end contro

3
(SS9 -~

bave toen utilized, and the regicnal veterinary glves a release.

In the threatsned &areas{zei hborirg “rizades, etc,) ze velterinar,
o ] / J

4]

persornal conduct dally inspecticnz of each aznimals by mesas of & ten~

perature checx, &poly =Zeasures for the betterzent of stuble , work and

feed ~onditions, include 0-L0 g of sodium chloride in the foed for eac

o}
at

horse, conduct sessicns énd meetings with the horsemusters and otserve

ths brigades for esarly signs of infection

*

Any siz-le bdullidng can Yo uses for ti

they caz be

..irses suspected ol becoming iulecred '

(icterus of the mucous wmendranes, guiclk fati~ue, czull deviaticus froa o

norzal) are xept in separate'pre-isolati~n! &arwas and are e1d

yrophylectic treatment with urotroping; ther recteve ®0 g of sodiun .

2

chiorids each, per day.

The Lorses with acute

siowly put to work efter 15 J2 days, Tho fallen an

rexzoved-taxen to & diepusal pilunt, iz the sabsence of one-to az anizal

. . Wl X 1
graveyard, after eipg dissected, The s of the falles enicals s :
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